Near-infrared spectroscopy provides an index of blood flow and vasoconstriction in calf skeletal muscle during lower body negative pressure.
Near-infrared spectroscopy (NIRS) has been used previously for forearm blood flow estimation at rest and during exercise. In this study we applied NIRS to selectively monitor deep calf oxygenated haemoglobin (Hb) responses in order to estimate blood flow changes in the calf muscle during lower body negative pressure (LBNP). The purpose of this study was to test the hypothesis that changes in calf skeletal muscle oxygenated-Hb, after the removal of superficial tissue responses, were related to blood flow changes during orthostatic stress, and to determine the efficacy of using NIRS measurements as an index of vasoconstriction. Twenty-nine subjects participated in this study. All attempted a graded LBNP trial from baseline (0 mmHg) to -60 mmHg LBNP in 10 mmHg steps at 5-min intervals. Calf blood flow changes were estimated by oxygenated-Hb responses in relation to changes in mercury strain gauge plethysmography and muscle sympathetic nerve activity (MSNA). Calf selective deep oxygenated-Hb decreased continuously from -10 mmHg LBNP. Regression analysis showed that oxygenated-Hb was significantly related to declines in plethysmography evaluations of blood flow [oxygenated-Hb = (-1.57 +/- 0.26) + (1.86 +/- 0.49) plethysmography, r(2) = 0.87 +/- 0.09]. Changes in MSNA (total activity) were also inversely related to oxygenated-Hb (slope < 0, P = 0.037; r(2) = 0.52 +/- 0.15). These results suggest that changes in selective deep calf oxygenated-Hb can be utilized to estimate calf muscle blood flow changes that are most likely caused by vasoconstriction during graded LBNP.